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The paltcrns of the pu~mouary circulation i  patients with 
puhonary atresia with either an intact ve~~tr~c~la~ septu 
a ventricular septal defect (tetralogy ofFallot ype) are 
defined (l-5). In patients with pulmonary atresia and an 
intact ventricuk septum, a patent ductus art 
main source of blood supply to the lungs, a 
are confluent (1,3,6). In contrast, in 
onary atresia and a ventricular septal 
llateral arteries usually are the major 
source of blood flow to the lungs, and the ductus arteriosus 
is absent in 35% to 50% of patients (4-7). 
Less complete information cotlcerning the patterns of 
blood flow to the lungs of patients with pulmonary atresia 
and complex cardiac anomalies (8) is available. Definition of 
the pulmonary artery system is needed when an operation, 
either palliative or definitive, isbeing considered (9). 
Previous reports (18.11) have documented the intracar- 
diac anomalies associated with asplenic ardiac syndrome, 
in which pulmonary atresia is less common than pulmonary 
stenosis. This report describes the patterns of pulmonary 
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circulation in patients wit cowgenit2 I cardiac 
ts. The study g,rou 
ad congenital cardi 
nary atresia, fc9r w 
mens, or both, w available to analyze the source of 
pulmonary blood and the anatomic features of the 
pulmonary arteries. At the time of study they ranged in age 
3 days to 9 years; 20 (57%) were male. 
The anatomic features tabulated for anal- 
ysis were cardiac position, systemic and pulmonary venous 
connections, pulmonary artery relations, tatus of main and 
branch pulmonary arteries and state of the ductus arteriosus. 
These were determined from augiograms in 22 patients, from 
autopsy findings in 12 patients and from bath ar, a~giog~am 
and autopsy findings in 1 patient 
R pulmonary tnmk was judge 
lmonary trunk closely ap~roxim 
d aorta, and by~~~~ustic when it 
size of the aorta. If t 
s was ~50% of the caliber of 
e uoud~lated aorta when no pul 
nary trunk was identified~ and of the same size from 
the lung hilum, the vessel was considered hyp 
Stenosis identified a localized area of ~a~~wiug relative to 
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Table 1. Pulmonary Arteries in 35 Patients With Pulmonary Atresia With Asplenia .I_---.-.I- 
Not 
Normal* ldenrified HypoplasW Stenotic* 
Main PA 3 (9%) 19 (54%) 13 137%) - 
Confluence RPA 31(90%) 4 (10%) - - 
& LPA 
RPA 25 (71%) - s (23%) I (3%) 





*See text for definitions. LPA and RPA = left and right pulmonary artery, respectively. 
the size of the artery, Specific measurements of internal 
diameters were not possible in most of the cases studied. 
The frequency of each anatomic feature and associations 
among them were calculated. 
Cardiac position. In 60% of the patients, the heart was 
situated in the left hemithorax and in 38% in the right 
hot-ax; in the remaining 2% mesocardia was present. 
honary arteries. The most common patterns of pul- 
monary blood supply are summarized in Tables I and 2. In 
more than half of the patients (54%), the main pulmonary 
artery was not identified; in the remaining patients, the main 
pulmonary artery was hypopiastic in 37% and of normal 
caliber in 9%. The left and right pulmonary arteries were in 
coaiinuity (confluent) in 31 (90%) of the patients and discon- 
tmuous in the other 4. In three of these fou:, the nonconflu- 
ent left and right pulmonary arteries were supplied by a 
ductus arteriosus. In the fourth, the left lung was supplied by 
a ductus arteriosus, and systemic-pulmonary artery collat- 
era! vessels supplied both righ: and left pulmonary arteries. 
Regardless of the source of the pulmonary blood flow, the 
main right and left pulmonary arteries usually were of 
normal size (Table I). The right pulmonary artery was 
considered to be of normal size in 25 patients (71%), and the 
lefI pulmonary artery’ in 22 (63%), hypoplasia of both the 
nd left pulmonary arteries was found in 23%. Stenosis 
pulmonary arteries more commonly involved the left 
than the right (3%) pulmonary artery. In one patient 
both main pulmonary arteries were atretic; bilateral ductus 
arteriosi sl;i;p!ied the distal segments of the right and left 
pulmonary arteries, each of normal size. 
Table 2. Ductus Arteriosus in 32 Patients With Pulmonary &r;sia 
With Asplenia 
Confluent Noncontiuenl 
LPA and LPA And 
Duclus Arlenosus i<PA RPA 
Absent 2 - 
Left IS 1 
Right 9 - 
IZhEated 2 3” 
*h of these patients aho had systemic 10 pulmonary artery collateral 
BLOW. Abbreviations as in Table 1. 
uctaus arteriosus. The s of the ductus arteriosus 
identi~ed in 42 cases (T 2). Bilateral patent ductus 
arkriosi were present in five ts (16%); in three of 
five, the right and left pulmonary arteries were not confi 
Two patients (6%) had no ductus arteriosus. In nine (38 
right-sided ductus was present, and in I6 (5 
w;ls on Ihe left. Svstemic-pulmonary artery collateral vessels 
occurred in three*patients (9%) and were distributed to both 
lungs in all three. One patient with nonconfluence of the 
pulmonary arteries had systemic to pulmonary artery collat- 
eral flow. 
lmonary veins. The pulmonary veins were connected 
to the atria in 59% of the 29 patients in whom the connec- 
tions were identified (Table 3). AIkV,~~aLIous suprac,:diac 
connection of pulmonary veins was present in 24%, and a.m 
infracardiac connection was present in 14%. In one patient, 
the left pulmonary veins connected to the left superior vena 
cava, and the right prknonary veins connected to the right- 
sided atrium. 
Ductus srteriosus. The findings described emphasize the 
importance of a patent ductus arteriosus in patients with 
pulmonary atresia and the asplenic cardiac syndrome. In 32 
(90%) of our patients, the ductus arteriosus was the only 
source of pulmonary blood flow. Only three patients had 
systemic to pulmonary artery collateral flow: in two of these 
the ductus arteriosus was tibsent. 
Pulmonary arteries. The size and the continuity (or dis- 
continuity) cf the pulmonary arteries and the absence of 
collateral vessels arc importapt considerations in planning a 
palliative surgical procedure or a more definitive operation 
such as a Fontan procedure. BecauFc two thirds of our 
Table 3. Pulmonary Venous Connections in 29 Patients With 
Pulmonary Atresia With Asplenia 
Atnal 17 (59%) 
TAPVC. supracardiac: 5 to R. 7 (24%) 
2toLSVC 
TAPVC, infracardiac 4 (14%) 
PAPVC. supracardiac I (3%) 
L = left: PAPVC = partial anomalous puimonary venous connection; K 7 
right: WC = superior vena cava: TAPVC = tota! anomalous pulmonary 
venous connection. 
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o~strate anat- 
me neonates a 
taken to operate al t 
total anomalous p~~r~,~nary venous co~aection 638% in cur 
series and 60% in the study of Van Praagb et al. [61), in 
patients with asplenia and pulmonary atresia, 
of pulmonary venous obstruction must be excl 
pulmonary edema secondary to improve~~eat 
nary blood flow after a shunt procedure. Second. in those 
with pulmonary atresia and an intact ventticular sepium, 
ial sinu;soids from the 
artery is necessary to 
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